Comparative proteomic analysis reveals a function of the novel death receptor-associated protein BRE in the regulation of prohibitin and p53 expression and proliferation.
The brain and reproductive organ expressed (BRE) gene encodes a highly conserved stress-modulating protein. To gain further insight into the function of this gene, we used comparative proteomics to investigate the protein profiles of C2C12 and D122 cells resulting from small interfering RNA (siRNA)-mediated silencing as well as overexpression of BRE. Silencing of BRE in C2C12 cells, using siRNA, resulted in up-regulated Akt-3 and carbonic anhydrase III expression, while the 26S proteasome regulatory subunit S14 and prohibitin were down-regulated. Prohibitin is a potential tumour suppressor gene, which can directly interact with p53. We found that cell proliferation was significantly increased after knockdown of BRE, concomitant with reduced p53 and prohibitin expression. In contrast, we observed decreased proliferation and up-regulation of p53 and prohibitin when BRE was overexpressed in the D122 cell line. In total, five proteins were found to be up-regulated after BRE over-expression. The majority of these proteins can target or crosstalk with NF-kappaB, which plays a central role in regulating cell proliferation, differentiation and survival. Our results establish a crucial role for BRE in the regulation of key proteins of the cellular stress-response machinery and provide an explanation for the multifunctional nature of BRE.